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Chapter 3: Trigonometric Functions Miscellaneous Exercise

NCERT - Class 11 - Maths

Miscellaneous Exercise

Question 1

Prove that: 2c0s — s fcos 2 —0
rove that: Z2C0OsS 13008 13 COS 13 COS 13—

Solution

X+y X-y
Ans: We know that cos x+cos y=2cos 5 cos (T)

Now L.H.S.=2 " 97T+ 7r+ o
ow L.H.S.= cosl3c0s13 cos13 cos13

37r+57r 3r 5w
:2c0sgcosﬁ—|—2cos 13—213 cos 132—13 (using the formula)

9 T 97r+2 4 -
= cos13c0s13 c0313c0s(13)

T 7y 4 T
—2C0S—— Cc0S—— +2Cc0S——CO0s (—)

13 13 13 13

Simplifying,
7y 7y 4
L.H.S—ZCOSE [cosﬁ—l—cosﬁ]
AN

—2cos1 2cos u cosﬁ
a 13 2 2
L T _2 T 5
= cos13 _ cos2cos26

T
Substituting cos§:0 , We get,
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7 578
L.H.S—2cosﬁ X 2% 0 X cos%
=0
= R.H.S

Hence proved.

Question 2

Prove that: (sin 3x+sin x) sin x+ (cos 3x-cos x) cos x=0

Solution

) ) . [ XTY xX-y
Ans: We know that, sin x+sin y=2sin T CcOoS (T)

X+ X-
And cos x-cos y=-2sin (Ty) sin (_y)

Now,

L.H.S.= (sin 3x+sin x) sin x+ (cos 3x-cos x) cos x

2

—=sin 3x sin x+sin?x+cos 3x cos x-cos’x  (using the formula)

—co0s 3x cos x-+sin 3x sin x- (cos2x-sin2x)
Simplifying we get,
L.H.S=cos (3x-x) -cos 2x

=Co0s 2X-Cos 2x

=0
= R.H.S.
Question 3
X+
Prove that: (cos x-+cos y)’+(sin x-sin y)*=4cos> 2y
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Solution

Ans: We know that, cos (x+y) =cos x cos y-sin xsin y

and L.H.S=(cos x+cos y)’+(sin x-sin y)’

—cos?x+cos?y+2cos x cos y+sin’x+sin?y-2sin x sin y

= (cos’x-+sin’x) + (cos?y+sin?y) 42 (cos x cos y-sin x sin y)
Simplifying and using the formula,
L.H.S=1+142cos (x+y)

=2 [1+cos (x+v)]

X+y
—2 [1+2cos? ( 5 )-1
+
since 2cos? ) -1=cos (x+y)

—4cos? (x+y)
Therefore L.H.S= R.H.S

Hence proved.

Question 4

2 . . 2 .9 Xy
Prove that: (cos x-cos y) +(sin x-sin y) =4sin -

Solution

Ans: We know that, cos (x-y) =cos X cos y+sin x sin y
L.H.S.=(cos x-cos y)’+(sin x-sin y)’

=cos’x+cos?y-2cos x cos y+sin?x+sin?y-2sin x sin y
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= (cos2x—|—sin2x) + (cos2y—|—sin2y) -2 [cos x cos y+sin x sin y|
Simplifying and using the formula we get,
L.H.S =1+1-2 [cos (x-y)]
=2 [1-cos (x-y)]

2 [1-{1-25i0? (=7 ) }

since 1-2sin?

. X~y
sin 5

Therefore L.H.S= R.H.S

=cos (x-y)

Hence proved.

Question 5

Prove that: sin x-+sin 3x+sin 5x+sin 7x=4cos xcos 2xsin 4x

Solution

A+B A-B
Ans: We know that sin A+sin B=2sin <%> .COS <T)

L.H.S. =sin x+sin 3x-+sin bx-+sin 7x

= (sin x+sin 5x) + (sin 3x+sin 7x)

Using the formula and simplifying,

o x+5%x x-bx 2% 3x+7x 3x-Tx
=2sin 5 .COS 5 sin 5 cos 5

=2cos 2x [sin 3x+sin 5x]
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=2c0s 2x {2sin ( 3X;5X ) .COS ( 3}25}( )]

=2cos 2x [2sin 4x.cos (-x)]

Therefore we have,

L.H.S=4cos 2x sin 4x cos x

=R.H.S

Question 6

(sin 7x+sin 5x) + (sin 9x-+sin 3x)
Prove that: =tan 6x
(cos Tx+cos 5x) + (cos 9x+cos 3x)

Solution

Ans: We know that,

) ) ) A+B A-B
sinA +sinB=2sin —5 .COS 5

A+B A-B
And cos A+cos B=2cos —5— ) -cos | ——

(sin 7x+sin 5x) + (sin9x+sin3x)

L.H.S. =
(cos Tx+-cos 5x) + (cos9x+cos3x)

Using the formula and simplifying,

()= (5))
o (5 o (5 ) o e (25 = (55

[2sin 6x.cos x| + [2sin 6x.cos 3x]

+
| p— |
<]
=
VR

©
M
|+
o
M
S~
o
o
wn
VR
©
STt
M
S~
| I—

[2cos 6x.cos x] + [2cos 6x.cos 6x]
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2sin 6x [cos x+cos 3x|

~ 2cos 6x [cos x+cos 3x]
=tan 6x
Therefore L.H.S= R.H.S

Hence proved.

Question 7
Prove that:

) ) ) ) x 3
sin 3x-+sin 2x-sin x=4sin XcosEcos?

Solution

Ans: We know that,

A+B A-B
sin A-+sin B=2sin (%) .COS (T)

And sin A-sin B=2sin (Aé—B) .COS (A%B)

L.H.S.=sin3x+sin2x-sinx

) [ 2x+x\ . [ 2x-x
=sin 3x+ |2cos sin | ——
I 2 2
cin 3 '2 3x\ . /x
=s1n oX-+ _ COS 7 Sin (5)

Since we know that, sin 2x=2sin xXcos X

3 3
L.H.S:2sin7x.cos7x—|—20087Xsin§

e () on () o0 5)
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_o 3x 9 X
=2cos | 5 .s1nxcos(2)

Therefore

. X 3x
L.H.S=4sin xcos (5) cos (7)
=R.H.S
Question 8

X

X X 4
Find sinE,cos— and tan— ,if tanx:-g , X lies in 2nd quadrant.

2 2

Solution

Ans: Here, x is in 2nd quadrant.

Therefore,

s
— X

2

[ T

) T X
|.e,Z<§<

X

hence b lies in 1st quadrant.

Therefore,

. X X
sin—,cos

D)

X
and tanE are positive.

4
Given that tan X:—g

We know that, sec’x=1+tan’x

ExameElite - examelite.com

examelite.com

Page 7 of 11



ExamElite - Textbook Solutions

sec?x=1+tan%x

)

As

is in 2nd quadrant, sec X is negative.

Therefore secx:-g

Then cos x=-—
5

X
Now we know that, 2cos? Ezcos x+1

X
Computing we get, 2cos2§:

Hence

Now we know that, sin?x-+cos?x=1

X
Therefore substituting cosaz— and computing ,
5)

< 2
sin————
2 V5
Hence,
. X
t - smE
an——
X
2 COoS—
=2
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_ . X X X
Thus, the respective values ofs1n§ ,COS— ,tan

27y
25 V5

are R 2.
Question 9
X X X 1 o
Find SmE’COSE and tan; ,if cos :1;:—5 , X lies in 3rd quadrant.
Solution

Ans: Here, x is in 3rd quadrant.

Therefore,

3
m_

2

3T

l.e, Z

N[N
ORISR S

hence — lies in 2nd quadrant.
X X . . X .
Therefore, COSE and tanE are negative and s1n5 is positive.
_ 1
Given that cos x:-g

X
Now we know that, 2c0s? = =cosx+1

2
. 9 X 2
Computing we get, 2cos” —=—
2 3
X 1
Hence cos —=-——
2 \/g

Now we know that, sin?x+cos?x=1

X 1
Therefore substituting cosaz—— and computing ,
3
X 2
sin 5=\ 3

ExameElite - examelite.com

examelite.com

Page 9 of 11



ExamElite - Textbook Solutions examelite.com

Hence,
. X
sin—
tan——= 2
- X
COS—
2

3

_ . X X X
Thus, the respective values of smE ,Cos— ,tan

272
[2 1
are —,-—,-\/5.
3 \/3

Question 10

< X X . 1
FindSIDE,COSE and tanE ,if sin X:Z , X lies in 2nd quadrant.

Solution

Ans: Here, x lies in 2nd quadrant.

Therefore,

s
— X

2

_ 7r<x<
e, — < —
4 2

|

X
hence B lies in 1st quadrant.

. X X X .
Therefore, smE ,0035 and tani are positive.

Given that sin x= Z

2

Now we know that, sin?x-+cos?x=1

Therefore substituting sin X:Z and computing ,

V15

COS X—=-——
4
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since x lies in 2nd quadrant, cos X is negative.

X
Now we know that, 2sm25:1—cos X

V15

X
Computing we get, 2sin2§ :1—|—T

b'e 44+/15

Hence sin—=
2 8

Now we know that, sin?x—+cos?x=1

X 4++/15

Therefore substituting sin§= s and computing ,
X 4-4/15
COoS 5= 3
Hence ,
. X
x SlIlE
tan—=
2 cosE
2

=4++/15

. X X X
Thus, the respective values of s1n§ ,cosE ,Stan—

2
4++/15 [ 4-4/15
are \/ +8 ,\/ g ,A4++/15 .
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